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AMENDMENTS TO THE CLAIMS 

i-3. (Canceled) 

4. (Previously Presented) A camera apparatus comprising a zoom lens, said 

zoom 

lens comprising: 

a first lens band having a positive focal length; 

a second lens band having a negative focal length; 

at least third to fifth lens bands having positive focal lengths; and 

an aperture diaphragm located in the vicinity of the third lens band; 

wherein, said second lens band smoothly moves toward the third lens band and 
said fourth lens band moves from the fifth lens band side toward a long focal point end 
so as to share a magnifying function together with the second lens band/ when 
magnification is performed from short to long focal point ends; and 

wherein a distance (Dl W) between the first and second lens bands in the short 
focal point end arrangement a distance (DlT) between the first and second lens bands 
in the long focal point end arrangement a distance (D3W) between the third and fourth 
lens bands in the short focal point end arrangement and a distance (D3T) between the 
third and fourth lens bands in the long focal point end arrangement substantially meet 
the following inequality: 

(D3W - D3T) / (DlT - DlW) > 0.3. 
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5. (Previously Presented) The apparatus according to claim 4 wherein the 
first lens band faces an object to be photographed. 

6. (Previously Presented) The apparatus according to claim 4 wherein said 
fourth lens band comes closest to the third lens band at a focal length slightly before the 
long focal point end. 

7. (Previously Presented) A camera apparatus comprising a zoom lens, said 

zoom 

lens comprising: 

a first lens band having a positive focal length; 

a second lens band having a negative focal length; 

at least third to fifth lens bands having positive focal lengths; and 

an aperture diaphragm located in the vicinity of the third lens band; 

wherein, said second lens band smoothly moves toward the third lens band and 
said fourth lens band moves from the fifth lens band side toward a long focal point end 
so as to share a magnifying function together with the second lens band, when 
magnification is performed from short to long focal point ends; and 

wherein a variance of an image surface caused by the smooth movements of said 
second and fourth lens bands is compensated by movement of the fifth lens band in a 
predetermined direction. 

8. (Original) The camera apparatus according to claim 7, wherein said first 
lens band is immobile. 
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9. (Original) The camera apparatus according to claim 7, wherein said third 
lens band and aperture diaphragm are immobile. 

10. (Currently Amended) The camera apparatus according to claim 7, 
wherein the fifth lens band performs focussing focusing . 

11. (Original) The camera apparatus according to claim 7, wherein a focal 
length (fi) of the first lens band, and a composite focal length (fizr) of the first and 
second lens bands at the long focal point end substantially meet the following 
inequality: 

-1.4<(6*r/fi)<-1.0 

12. (Original) The camera apparatus according to claim 7, wherein a 
composite focal length (fww) of the first and second lens bands at the short focal point 
end, a composite focal length (fur) of the first and second lens bands at the long focal 
point end, a focal length (fr) of the entire lens unit at the long focal point end, and a 
focal length (fw) of the entire lens unit at the short focal point end substantially meet the 
following inequality: 

0.4 < (fur / fi2w) / (fr / fw) < 0.7 

13. (Original) The camera apparatus according to claim 7, wherein each of 
said lens bands includes less than three lenses, said second and third lens bands include 
at least one non-spherical surface, and at least one of said fourth and fifth lens band 
includes more than one non-spherical surfaces. 

14. (Currently Amended) The camera apparatus according to claim 7, 
wherein said first to third and fifth lens bands include less than three lenses, said fourth 
lend lens band includes four lenses, each of said second and third lens bands includes 
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at least one non-spherical surface, and at least one of said fourth and fifth lens band 
includes more than one non-spherical surfaces. 

15. (Original) The camera apparatus according to claim 7, wherein said fifth 
lens band includes only one lens. 

16. (Original) The camera apparatus according to claim 7, wherein said 
aperture diaphragm is located at the object side of the third lens band. 

17. (Original) The camera apparatus according to claim 7, further comprising 
a function of digitizing a photographed image into digital information. 

18. (Original) The camera apparatus according to claim 17, further 
comprising a photo acceptance unit configured to receive an image from the zoom lens, 
said photo acceptance unit having almost three millions of pixels. 

19. (Original) The camera apparatus claimed in any one of claims 1, and 4 to 
15, said zoom lens further comprising a macro mode capable of focusing at a shorter 
distance than an ordinal photographing region, wherein said focusing is performed by 
movement of the fifth lens band in a predetermined direction in any one of the ordinal 
photographing region and the macro mode> 

20. (Original) The camera apparatus according to claim 19, wherein said 
fourth lens band in the macro mode is substantially close to the fourth lens band in the 
long focal point end arrangement. 

21. (Original) The camera apparatus according to claim 19, wherein said 
second lens band in the macro mode is substantially closer to the image surface than 
when it is in the short focal point end arrangement. 
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ZL (Original) The camera apparatus according to claim 19, wherein said 
fourth lens band in the macro mode is dose to the fourth lens band in the long focal 
point end arrangement, and wherein said second lens band in the macro mode is closer 
to the imaging surface than when it is in the short focal point end arrangement. 

23. (Original) The camera apparatus according to claim 19, wherein the first 
and third lens bands and the aperture diaphragm are immobile with regard to the 
image surface. 

24. (Original) The camera according to claim 19, wherein a distance (Liw) 
between the first and second lens bands in the short focal point end arrangement, a 
distance (Lit) between the first and second lens bands in the long focal point end 
arrangement/ a distance (Lie) between the first and second lens bands in the macro 
mode substantially meet the following inequality: 

0.15 < (Lie - Liw) / (Lit - Liw) < 0.40 

25. (Original) The camera apparatus according to claim 19, wherein a 
distance (L3w) between the third and fourth lens bands in the short focal point end 
arrangement a distance (Ln) between the third and fourth lens bands in the long focal 
point end arrangement a distance (Lac) between the third and fourth lens bands in the 
macro mode substantially meet the following inequality; 

0.25 < (Lac - Law) / (Lsw - Lst) < 0.50 

26. (Original) The zoom lens according to claim 19, wherein a distance (Liw) 
between the first and second lens bands in the short focal point end arrangement a 
distance (Lit) between the first and second lens bands in the long focal point end 
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arrangement, a distance (Lie) between the first and second lens bands in the macro 
mode substantially meet the following inequality: 

0.15 < (Lie - Liw) / (Lit - Lw) < 0.40 

and wherein a distance (law) between the third and fourth lens bands in the 
short focal point end arrangement, a distance (L&t) between the third and fourth lens 
bands in the long focal point end, a distance (Lac) between the third and fourth lens 
bands in the macro mode substantially meet the following inequality: 

0.25 < (Lac - Law) / (Law - Lrr) < 0.50 

27. (Currently Amended) The camera apparatus according to claim 19, 
wherein said first to third and fifth lens bands include less than three lenses, said fourth 
lond lens band includes four lenses, each of said second, third and fifth lens bands 
includes at least one non-spherical surfaces, and the fourth lens band includes more 
than two non-spherical surfaces. 

28. (Original) The camera apparatus according to claim 19, wherein said 
third lens band includes one lens, and said aperture diaphragm is located at the object 
side of the third lens band. 

29-30. (Canceled) 

31. (Previously Presented) A method for zooming, comprising the steps of: 

providing a first lens band having a positive focal length; 

providing a second lens band having a negative focal length; 

providing at least third to fifth lens bands having positive focal lengths; and 
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providing an aperture diaphragm located in the vicinity of the third lens band; 

smoothly moving said second lens band toward the third lens band; 

substantially simultaneously moving said fourth lens band from the fifth lens 
band side toward a long focal point end so as to share a magnifying function together 
with the second lens band when magnification is performed from short to long focal 
point ends; 

further comprising the step of compensating a variance of an image surface 
caused by the smooth movements of said second and fourth lens bands with movement 
of the fifth lens band in a predetermined direction. 

32. (Previously Presented) The method according to claim 31/ further I 
comprising the step of fixing said first lens band when said magnification is performed. 

33. (Canceled) 

34. (Previously Presented) The method according to claim 31, further 
comprising the step of performing focusing with the fifth lens band when said 
magnification is performed. 

35. (Canceled) 

36. (Previously Presented) The method according to claim 31, further 
comprising 

the step of focusing at a shorter distance than an ordinal photographing region 
by moving the fifth lens band in a predetermined direction in any one of the ordinal 
photographing region and the macro mode. 
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37. (Previously Presented) The method according to claim. 31, further 
comprising the step of positioning said fourth lens band in a macro mode substantially 
close to the fourth lens band in the long focal point end arrangement for the macro 
mode. 

38. (Previously Presented) The method according to claim 31, further 
comprising the step of positioning said second lens band substantially closer to the 
image surface than when it is in the short focal point end arrangement for the macro 
mode. 

39-40. (Canceled) 

41. (Previously Presented) A camera apparatus comprising zoom means for 
performing zooming, said zoom means comprising: 

first means for deflecting a light, said first means having a positive focal length; 

second means for deflecting the light, said second means having a negative focal 

length; 

at least third to fifth means for deflecting the lights, said at least third to fifth 
means having positive focal lengths; and 

means for narrowing the light in the vicinity of the third means; 

wherein, said second means smoothly move toward the third means and said 
fourth means move from the fifth means side toward a long focal point end so as to 
share a magnifying function together with the second means when magnification is 
performed from short to long focal point ends; and 
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wherein said fifth means perform focusing during zooming. 

42. (Canceled) 

43. (Previously Presented) A mobile information terminal/ comprising a 
camera apparatus having a zoom lens, said zoom lens comprising: 

a first lens band having a positive focal length; ' 

a second lens band having a negative focal length; 

at least third to fifth lens bands having positive focal lengths; and 

an aperture diaphragm located in the vicinity of the third lens band; 

wherein, said second lens band smoothly moves toward the third lens band and 
said fourth lens band moves from the fifth lens band side toward a long focal point end, 
when magnification is performed from short to long focal point ends; and 

wherein a variance of an image surface caused by the smooth movements of said 
second and fourth lens bands is compensated by movement of the fifth lens band in a 
predetermined direction. 

44. (Previously Presented) A zoom lens, comprising: 
a first lens band having a positive focal length; 

a second lens band having a negative focal length; 
at least third to fifth lens bands having positive focal lengths; and 
an aperture diaphragm located in the vicinity of the third lens band; 
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wherein, said second lens band smoothly moves toward the third lens band and 
said fourth lens band moves from the fifth lens band side toward a long focal point end, 
when magnification is performed from short to long focal point ends; and 

wherein a variance of an image surface caused by the smooth movements of said 
second and fourth lens bands is compensated by movement of the fifth lens band in a 
predetermined direction. 

45. (Previously Presented) The apparatus according to claim 43, wherein said 
first lens band is immobile. 

46. (Previously Presented) The apparatus according to claim 43, wherein said 
third lens band and aperture diaphragm are immobile. 

47. (Previously Presented) The apparatus according to claim 43, wherein the 
fifth lens band performs focusing. 

48. (Previously Presented) The apparatus according to claim 43, wherein 

a focal length (f 1) of the first lens band, and a composite focal length (f 12T) of the 
first and second lens bands at the long focal point end substantially meet the following 
inequality: 

-1.4<(fl2T/fl)<-1.0. 

49. (Previously Presented) The apparatus according to claim 43, wherein 

a composite focal length (f 12W) of the first and second lens bands at the short 
focal point end, a composite focal length (f!2T) of the first and second lens bands at the 
long focal point end, a focal length (fT) of the entire lens unit at the long focal point end, 
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and a focal length (fW) of the entire lens unit at the short focal point end substantially 
meet the following inequality: 

0.4 < (fl2T / fl2W) / (fT / fW) < 0.7. 

50. (Previously Presented) The apparatus according to claim 43, wherein 
each of said lens bands includes less than three lenses, said second and third lens bands 
include at least one non-spherical surface, and at least one of said fourth and fifth lens 
band includes more than one non-spherical surface. 

51. (Previously Presented) The apparatus according to claim 43, wherein said 
first to third and fifth lens bands include less than three lenses, said fourth lens band 
includes four lenses, each of said second and third lens bands includes at least one non- 
spherical surface, and at least one of said fourth and fifth lens band includes more than 
one non-spherical surface. 

52. (Previously Presented) The apparatus according to claim 43, wherein said 
fifth lens band includes only one lens. 

53. (Previously Presented) The apparatus according to claim 43, wherein 
said aperture diaphragm is located at the object side of the third lens band. 

54. (Previously Presented) The apparatus according to claim 43, further 
comprising a function of digitizing a photographed image into digital information. 

55. (Previously Presented) The apparatus according to claim 54, further 
comprising a photo acceptance unit configured to receive an image from the zoom lens, 
said photo acceptance unit having almost three million pixels, 
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56. (Previously Presented) The apparatus claimed in claim 52, said zoom lens 
further comprising a macro mode capable of focusing at a shorter distance than an 
ordinal photographing region, wherein said focusing is performed by movement of the 
fifth lens band in a predetermined direction in any one of the ordinal photographing 
region and the macro mode. 

57. (Previously Presented) The apparatus according to daim 56, wherein said 
fourth lens band in the macro mode is substantially close to the fourth lens band in the 
long focal point end arrangement. 

58. (Previously Presented) The apparatus according to claim 56, wherein said 
second lens band in the macro mode is substantially doser to the image surface than 
when it is in the short focal point end arrangement. 

59. (Previously Presented) The apparatus according to claim 56, wherein said 
fourth lens band in the macro mode is dose to the fourth lens band in the long focal 
point end arrangement, and wherein said second lens band in the macro mode is doser 
to the imaging surface than when it is in the short focal point end arrangement. 

60. (Previously Presented) The apparatus according to daim 56, wherein the 
first and third lens bands and the aperture diaphragm are immobile with regard to the 
image surface. 

61. (Previously Presented) The apparatus according to daim 56, wherein a 
distance (L1W) between the first and second lens bands in the short focal point end 
arrangement, a distance (LIT) between the first and second lens bands in the long focal 
point end arrangement, a distance (LlC) between the first and second lens bands in the 
macro mode substantially meet the following inequality: 
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0-15 < (L1C - LI W) / (LIT - L1W) < 0.40. 

62. (Previously Presented) The apparatus according to claim 56, wherein a 
distance (L3W) between the third and fourth lens bands in the short focal point end 
arrangement a distance (L3T) between the third and fourth lens bands in the long focal 
point end arrangement, a distance (L3C) between the third and fourth lens bands in the 
macro mode substantially meet the following inequality: 

0.25 < (L3C - L3W) / (L3W - L3T) < 0.50. 

63. (Previously Presented) The apparatus according to claim 56, wherein a 
distance (L1W) between the first and second lens bands in the short focal point end 
arrangement, a distance (LIT) between the first and second lens bands in the long focal 
point end arrangement, a distance (LlC) between the first and second lens bands in the 
macro mode substantially meet the following inequality: 

0.15 < (LlC - LI W) / (LIT - LI W) < 0.40 

and wherein a distance (L3W) between the third and fourth lens bands in the 
short focal point end arrangement a distance (L3T) between the third and fourth lens 
bands in the long focal point end, a distance (L3Q between the third and fourth lens 
bands in the macro mode substantially meet the following inequality: 

0.25 < (L3C - L3W) / (L3W - L3T) < 0.50. 

64. (Previously Presented) The apparatus according to claim 56, wherein said 
first to third and fifth lens bands include less than three lenses, said fourth lens band 
includes four lenses, each of said second, third and fifth lens bands includes at least one 
non-spherical surface, and the fourth lens band includes more than two non-spherical 
surfaces. 
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65. (Previously Presented) The apparatus according to claim 56, wherein said 
third lens band includes one lens, and said aperture diaphragm is located at the object 
side of the third lens band. 

66. (Previously Presented) The apparatus according to claim 44, wherein said 
first lens band is immobile. 

67. (Previously Presented) The apparatus according to claim 44, wherein said 
third lens band and aperture diaphragm are immobile. 

68. (Previously Presented) The apparatus according to claim 44, wherein the 
fifth lens band performs focusing. 

69. (Previously Presented) The apparatus according to claim 44/ wherein 

a focal length (f 1) of the first lens band, and a composite focal length (f 12T) of the 
first and second lens bands at the long focal point end substantially meet the following 
inequality: 

-1.4<(fl2T/fl)<-1.0. 

70. (Previously Presented) The apparatus according to claim 44, wherein 

a composite focal length (fl2W) of the first and second lens bands at the short 
focal point end, a composite focal length (fl2T) of the first and second lens bands at the 
long focal point end/ a focal length (fT) of the entire lens unit at the long focal point end, 
and a focal length (fW) of the entire lens unit at the short focal point end substantially 
meet the following inequality: 

0.4 < (fl2T / f 12W) / (fT / fW) < 0.7. 
16 
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71. (Previously Presented) The apparatus according to claim 44, wherein 
each of said lens bands includes less than three lenses, said second and third lens bands 
include at least one non-spherical surface, and at least one of said fourth and fifth lens 
band includes more than one non-spherical surface. 

72. (Previously Presented) The apparatus according to claim 44, wherein said 
first to third and fifth lens bands include less than three lenses, said fourth lens band 
includes four lenses, each of said second and third lens bands includes at least one non- 
spherical surface, and at least one of said fourth and fifth lens band includes more than 
one non-spherical surface. 

73. (Previously Presented) The apparatus according to claim 44, wherein said 
fifth lens band includes only one lens. 

74. (Previously Presented) The apparatus according to claim 44, wherein 
said aperture diaphragm is located at the object side of the third lens band. 

75. (Previously Presented) The apparatus according to claim 44, further 
comprising a function of digitizing a photographed image into digital information. 

76. (Previously Presented) The apparatus according to claim 75, further 
comprising a photo acceptance unit configured to receive an image from the zoom lens, 
said photo acceptance unit having almost three million pixels. 

77. (Previously Presented) The apparatus claimed in claim 73, said zoom lens 
further comprising a macro mode capable of focusing at a shorter distance than an , 
ordinal photographing region, wherein said focusing is performed by movement of the 
fifth lens band in a predetermined direction in any one of the ordinal photographing 
region and the macro mode. 

17 



PAGE 18/22 ■ RCVD AT 8/26/20M 10:56:13 AM [Eastern Daylight Time] * SVfcUSPTO-EFXRF-lfD 1 DNIS:872M06 1 CSID:202 887 0689 ■ DURATION (mftws):0548 



08/26/2004 10:56 FAX 202 887 0688 0 S M & 0 @019/022 

Application No.: 09/988,793 Docket No.: R2180.0113/P113 

78. (Previously Presented) The apparatus according to claim 77, wherein said 
fourth lens band in the macro mode is substantially close to the fourth lens band in the 
long focal point end arrangement. 

79. (Previously Presented) The apparatus according to claim 77, wherein said 
second lens band in the macro mode is substantially closer to the image surface than 
when it is in the short focal point end arrangement. 

80. (Previously Presented) The apparatus according to claim 77, wherein said 
fourth lens band in the macro mode is close to the fourth lens band in the long focal 
point end arrangement, and wherein said second lens band in the macro mode is closer 
to the imaging surface than when it is in the short focal point end arrangement. 

81. (Previously Presented) The apparatus according to claim 77, wherein the 
first and third lens bands and the aperture diaphragm are immobile with regard to the 
image surface. 

82. (Previously Presented) The apparatus according to claim 77, wherein a 
distance (LI W) between the first and second lens bands in the short focal point end 
arrangement a distance (LIT) between the first and second lens bands in the long focal 
point end arrangement, a distance (L1C) between the first and second lens bands in the 
macro mode substantially meet the following inequality: 

0.15 < (L1C - L1W) / (LIT - L1W) < 0.40. 

83. (Previously Presented) The apparatus according to claim 77, wherein a 
distance (L3W) between the third and fourth lens bands in the short focal point end 
arrangement a distance (L3T) between the third and fourth lens bands in the long focal 
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point end arrangement a distance (L3C) between the third and fourth lens bands in the 
macro mode substantially meet the following inequality: 

0.25 < (L3C - L3W) / (L3W - L3T) < 0.50. 

84. (Previously Presented) The apparatus according to claim 77, wherein a 
distance (LI W) between the first and second lens bands in the short focal point end 
arrangement, a distance (LIT) between the first and second lens bands in the long focal 
point end arrangement a distance (L1C) between the first and second lens bands in the 
macro mode substantially meet the following inequality: 

0.15 < (L1C - L1W) / (LIT - LI W) < 0.40 

and wherein a distance (L3W) between the third and fourth lens bands in the 
short focal point end arrangement, a distance (L3T) between the third and fourth lens 
bands in the long focal point end, a distance (L3C) between the third and fourth lens 
bands in the macro mode substantially meet the following inequality: 

0.25 < (L3C - L3W) /<L3W - L3T) < 0.50. 

85. (Previously Presented) The apparatus according to claim 77, wherein said 
first to third and fifth lens bands include less than three lenses, said fourth lens band. 
includes four lenses, each of said second, third and fifth lens bands includes at least one 
non-spherical surface, and the fourth lens band includes more than two non-spherical 
surfaces. 

86. (Previously Presented) The apparatus according to claim 77, wherein said 
third lens band includes one lens, and said aperture diaphragm is located at the object 
side of the third lens band. 
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